Attenuation of negatively regulated ANP secretion by calcium in hypertrophied atria.
Abnormal intracellular Ca(2+)-handling has been described in various heart diseases associated with cardiac hypertrophy. The crucial role of Ca(2+) in the excitation-secretion coupling in atrial cardiomyocytes is not well established. To investigate modulation of atrial natriuretic peptide (ANP) secretion regulated by Ca(2+) in hypertrophied atria, responsiveness of stretch-induced ANP to Ca(2+) was studied using isolated perfused quiescent hypertrophied rat atria. Male Sprague-Dawley rats were given a single subcutaneous injection of 50 mg/kg monocrotaline (MCT) and were sacrificed at 5-6 weeks. In isolated perfused hypertrophied right atria from MCT rats, changes in atrial volume induced by increased atrial pressure caused proportional increases in mechanically stimulated extracellular fluid (ECF) translocation and stretch-induced ANP secretion. Stretch-induced ANP secretion was markedly increased by the depletion of extracellular Ca(2+). However, an accentuation of stretch-induced ANP secretion by Ca(2+) depletion was markedly attenuated in hypertrophied right atria, as compared to control right atria. Therefore, stretch-induced ANP secretion in terms of ECF translocation by Ca(2+) depletion in hypertrophied atria was significantly lower than in control right atria. However, no significant differences were observed between nonhypertrophied and control left atria. Depletion of extracellular Ca(2+) caused a decrease in intracellular calcium in single beating atrial myocytes, which was significantly attenuated in hypertrophied atrial myocytes. The results suggest that attenuation of Ca(2+)-induced negative regulation of ANP secretion in hypertrophied atria may be due to the disturbance of intracellular Ca(2+) regulation.